DETERMINATION  OF  CARBON IN IRON AND  STEEL     223
If it is desired to drill a hard layer between two soft ones, the whole piece can be heated to bright redness and quenched in water. The soft layers can then be machined, or ground off. The hard center can then be annealed and milled. _ It is a little more difficult to obtain drillings or millings from a soft layer lying between two hard ones. In such a case the cross section of the steel should be polished fairly smooth and etched with 1.20 nitric acid to clearly define the exact depth of the layers. The higher carbon zones will be plainly marked as black bands while the soft steel will retain its natural color. The sample is annealed before the etching is done, so that one of the black layers can be machined away. The white layer can then be drilled with a wide, flat drill.
In general it is a good thing to etch the polished section of samples, as often, by so doing, hard layers or insertions are discovered when least suspected; or curious defects, or spots or streaks, or segregations are revealed.
Test for Segregation:
Segregated steel becomes deeply pitted, in the segregated parts, on being suspended in sufficient i : 10 sulphuric acid to maintain a continuous evolution of hydrogen for several hours. Polish the piece fairly bright and smooth before making the test.